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(57) ABSTRACT

A power transmitting device can include a clutch, filter and
housing defining first and second sumps spaced apart by a first
wall. First and second members can meshingly engage and
rotate through the first sump. The clutch plates can rotate
through the second sump. A third member can be drivingly
coupled to the second member and clutch plates. An outer
surface of the third member and the first wall can define an
annular cavity that fluidly couples the sumps. The filter can be
received 1n the annular cavity about the third member and can
include a second wall, outer portion, inner portion, and a filter
clement. The second wall can define an aperture. The outer
portion can seal with the first wall. The 1nner portion can seal
with the outer surface. The filter element can span the aperture
to permit fluid communication between the sumps and inhibit
passage of solids.
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CLUTCHED POWER TRANSMITTING
DEVICE WITH FILTER ELEMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS D

This application 1s a continuation-in-part of U.S. patent
application Ser. No. 14/464,029 filed on Aug. 20, 2014. The
entire disclosure of the above application 1s incorporated

herein by reference. 10

FIELD

The present disclosure relates to a clutched power trans-
mitting device having a filter element. 15

BACKGROUND

This section provides background information related to
the present disclosure which 1s not necessarily prior art. 20
Power transmitting components with a torque transier

device, such as a disconnecting drive module 1n an all-wheel
drive (“AWD™) system, generally includes an input gearset
and at least one clutch with a plurality of friction plates and a
piston for selectively engaging the friction plates. The mput 25
gearset generally includes an mput pinion gear meshingly
engaged with a ring gear of an mput member. The 1mput
member 1s drivingly coupled to an input of the clutch and the
friction plates are configured to transmait torque between the
input of the clutch to an output of the clutch when the clutch 30
1s engaged. The Iriction plates rotate through a fluid in a
clutch sump to provide lubrication and cooling of the plates
when the clutch 1s engaged. The input gearset rotates through

a flmid 1n a gear sump to provide lubrication and cooling of the
gears within the mput gearset. Conventionally, the clutch 35
sump and gear sump are separated by seals that inhibit the
exchange of fluid between the two sumps.

SUMMARY
40

This section provides a general summary of the disclosure,
and 1s not a comprehensive disclosure of 1ts full scope or all of
its features.

The present teachings provide for a power transmitting,
device including a housing, a fluid, a first member, a second 45
member, a clutch assembly, a third member, and a filter. The
housing can have a first wall. The housing can define a first
sump and a second sump spaced apart from the first sump by
the first wall. The tluid can be received 1n the first and second
sumps. The first member can be received in the housing and 50
can be configured for rotation relative to the housing. The
second member can be recerved 1n the housing and can be
configured for rotation relative to the housing. The second
member can be meshingly engaged with the first member and
can be configured to rotate through the first sump. The clutch 55
assembly can include a plurality of first clutch plates and a
plurality of second clutch plates which can interleave with the
plurality of first clutch plates. The first and second clutch
plates can be configured to rotate through the second sump.
The third member can have an outer surface. The third mem- 60
ber can be drivingly coupled to the second member and the
first clutch plates. The outer surface and the first wall can
define an annular cavity that can fluidly couple the first and
second sumps. The filter can be disposed about the third
member and can be received in the annular cavity. The filter 65
can include a second wall, an outer portion, an inner portion,
and at least one {filter element. The second wall can extend

2

radially between the first wall and the outer surface of the
third member. The second wall can define at least one aperture
that can extend axially through the second wall. The outer
portion can be coupled to the second wall and can be 1n
sealing contact with the first wall. The mner portion can be
coupled to the second wall and can be 1n sealing contact with
the outer surface of the third member. The at least one filter
clement can span the at least one aperture. The filter element
can be configured to permait fluid communication of the fluid
between the first and second sumps through the at least one
aperture and can 1nhibit passage of solid particulates.

The present teachings further provide for a power trans-
mitting device including a housing, a fluid, a first member, a
second member, a clutch assembly, a third member and a
filter. The housing can have a first wall. The housing can
define a first sump and a second sump that can be spaced apart
from the first sump by the first wall. The fluid can be recerved
in the first and second sumps. The first member can be
received 1n the housing and can be configured for rotation
relative the housing. The second member can be meshingly
engaged with the first member and can be configured to rotate
through the first sump. The clutch assembly can have a plu-
rality of first clutch plates and a plurality of second clutch
plates that can be 1nterleaved with the first clutch plates. The
first and second clutch plates can be configured to rotate
through the second sump. The third member can have an outer
surface and can be drivingly coupled to the second member
and the plurality of first clutch plates. The outer surface and
the first wall can define an annular cavity that can be fluidly
coupled to the first and second sumps. The filter can be
disposed about the third member and can be recerved in the
annular cavity. The filter can include an outer portion that can
be 1n sealing contact with the first wall. The 1nner portion can
be 1n sealing contact with the outer surface of the third mem-
ber. The plurality of spokes can extend radially between the
outer and inner portions. The at least one filter element can
span between the plurality of spokes. The filter element can be
configured to permit fluid communication of the fluid
between the first and second sumps and can inhibit passage of
solid particulates between the first and second sumps.

The present teachings further provide for a power trans-
mitting device including an input pinion, a housing, a fluid, an
input member, a first output member, a differential, a clutch,
an intermediate member, and a filter. The input pinion can be
configured for rotation about a first axis. The housing can
have a first wall and can define a first cavity and a second
cavity that can be separated from the first cavity by the first
wall. The fluid can be recerved 1n the first and second cavities.
The mput member can be recerved 1n the first cavity and can
be configured for rotation about a second axis. The input
member can be meshingly engaged with the input pinion and
can include a first output member and a second output mem-
ber. The differential can include a differential case and a
differential gearset. The differential case can be configured to
be dnivingly coupled to the input member. The differential
gearset can be configured to transmit rotary power between
the differential case and the first and second output members.
The clutch assembly can be recerved 1n the second cavity and
can include a plurality of first clutch plates and a plurality of
second clutch plates that can be interleaved with the plurality
of the first clutch plates. The intermediate member can be
received through the first wall and can have an outer surface.
The intermediate member can be configured for rotation rela-
tive to the housing about the second axis and can be drivingly
coupled to the mput member and the plurality of first clutch
plates. The outer surface of the intermediate member and an
inner surface of the first wall can define an annular cavity that
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can fluidly couple the first and second cavities. The filter can
be recerved 1n the annular cavity and can include a first body,
at least one filter element, and a second body. The first body
can have a disc and a flange. The disc can define a first
aperture and at least one second aperture. The intermediate
member can be received through the first aperture. The sec-
ond aperture can be radially between the first aperture and the
flange and can extend axially through the disc. The flange can
extend from the disc 1n a first axial direction and can be
configured to form a seal with the mner surface of the first
wall. The filter element can span the second aperture. The
filter element can be configured to permit fluid communica-
tion of the fluid between the first and second cavities through
the second aperture and can 1hibit passage of solid particu-
lates between the first and second cavities. The second body
can be coupled to the disc and can be configured to form a seal
with the outer surface of the intermediate member.

Further areas of applicability will become apparent from
the description provided herein. The description and specific
examples 1n this summary are intended for purposes of 1llus-
tration only and are not intended to limit the scope of the
present disclosure.

DRAWINGS

The drawings described herein are for illustrative purposes
only of selected embodiments and not all possible implemen-
tations, and are not intended to limit the scope of the present
disclosure.

FIG. 1 1s a schematic view of a vehicle having a power
transmitting device constructed in accordance with the
present teachings;

FIG. 2 15 a sectional view of the power transmitting device
of FI1G. 1, illustrating a clutch sump, a gear sump, and a filter;
FI1G. 3 15 a perspective view of the filter of FIG. 2; and

FIG. 4 1s a perspective sectional view of a portion of the
filter of FIG. 2.

Corresponding reference numerals indicate corresponding,
parts throughout the several views of the drawings.

DETAILED DESCRIPTION

Example embodiments will now be described more fully
with reference to the accompanying drawings.

With reference to FIG. 1 of the drawings, an example of a
vehicle having a power transmitting device constructed in
accordance with the teachings of the present disclosure is
generally indicated by reference numeral 10. The vehicle 10
can have apower train 12 and a drive line or drive train 14. The
power train 12 can be conventionally constructed and can
comprise a power source 16 and a transmission 18. The power
source 16 can be configured to provide propulsive power and
can comprise an internal combustion engine and/or an elec-
tric motor, for example. The transmission 18 can receive
propulsive power from the power source 16 and can output
power to the drive train 14. The transmission 18 can have a
plurality of automatically or manually-selected gear ratios.
The drive train 14 1n the particular example provided 1s of an
all-wheel drive (“AWD”) configuration, but those of skill 1n
the art will appreciate that the teachings of the present disclo-
sure are applicable to other drive train configurations, includ-
ing four-wheel drive (“4WD”) configurations, two-wheel
drive (“2WD?”), rear-wheel drive configurations (“RWD”),
and front-wheel drive (“FWD”) configurations. The drive
train 14 can include a front axle assembly 20, a power take-oif
unit (PTU) 22, a prop shait 24 and a rear axle assembly 26.
The front axle assembly 20 can be configured 1n any desired
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manner, such as a front beam axle or an independent front
drive axle. An output of the transmission 18 can be coupled to
an mput of the front axle assembly 20 to drive an 1put
member 30 of the front axle assembly 20. The PTU 22 can
have a PTU mnput member 32, which can receive rotary power
from the mput member 30 of the front axle assembly 20, and
a PTU output member 34 that can transmit rotary power to the
prop shait 24. The prop shaft 24 can couple the PTU output
member 34 to the rear axle assembly 26 such that rotary
power output by the PTU 22 1s received by the rear axle
assembly 26. The rear axle assembly 26 can be configured 1n
any desired manner, such as a rear beam axle, an independent
rear drive axle, or a rear drive module. The front axle assem-
bly 20 and the rear axle assembly 26 can be driven on a
tull-time basis to drive front and rear vehicle wheels 40 and
42, respectively. The drive train 14 can 1include one or more
clutches to interrupt the transmission of rotary power through
a part of the drive train 14. In the particular example provided,
the drive train 14 includes a first clutch 46, which can be
configured to interrupt the transmission of rotary power
through the PTU 22 (e.g., decouple the imnput member 30 of
the front axle assembly 20 from the PTU mput member 32),
and a second clutch 48, which can be configured to control
rotation of components within the rear axle assembly 26.

In the particular example provided, the rear axle assembly
26 includes a rear drive module 30 (1.e., a power transmitting
device) that 1s constructed 1n accordance with the teachings of
the present disclosure. It will be appreciated, however, that
the teachings of the present disclosure have application to
various other clutched devices, such as transmissions, power
take-olfs, torque transier devices, transier cases, front axle
assemblies, and any other power transmitting components
that have a housing forming separate sumps spanned by a

rotating member.

With reference to FIG. 2, the rear drive module 50 1s
illustrated 1n more detail. In the particular example provided,
the rear drive module 50 1s a type known as a split-shaft drive
module. It will be appreciated, however, that the teachings of
the present disclosure have application to various other types
of drive modules. The rear drive module 50 can include a
housing 210, an 1input pinion 212, an mput member 214, the
second clutch 48, a differential assembly 216, a first output
shaft 218, a second output shaft 220, a third output shait 222,
and a filter 224. The housing 210 can define a first cavity 226
including a gear sump or first sump 228. The first sump 228
can be located at a bottom of the first cavity 226 and config-
ured to hold a volume of a lubricant fluid (not shown). The
input pinion 212 can be a hypoid pinion having a hypoid gear
230, an mput pimon shait 232, and an input pinion flange (not
shown). The 1mput pinion flange can be drivingly coupled to
the prop shait 24 (FIG. 1). The hypoid gear 230 can be
disposed within the first cavity 226. The mnput pinion shaft
232 can be supported for rotation in the housing 210 along a
first axis 234 by a head bearing 236 proximate to the hypoid
gear 230 and a tail bearing (not shown) distal to the hypoid
gear 230 and proximate to the mput pinion flange and prop
shaft 24 (FIG. 1). The mnput member 214 can be a ring gear
having a gear face 238. The input member 214 can be sup-
ported for rotation in the housing 210 about a second axis 242
by a bearing 244, such that the gear face 238 can rotate
through the fluid 1n the first sump 228 to lubricate the gear
face 238. The second axis 242 can be generally transverse or
perpendicular to the first axis 234. The gear face 238 can be
meshingly engaged with the hypoid gear 230 to form a hypoid
gearset.

The differential assembly 216 can include a differential
case 250 and a differential gearset 252. The differential case
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250 can be configured for rotation about the second axis 242.
The differential case 250 can be drivingly coupled to the input
member 214, and 1n the example provided 1s integrally
tformed with the input member 214. The differential case 250
can be supported within the housing 210 by a bearing 254 and
can be coupled to the input member 214 for common rotation
about the second axis 242. In the example provided, the first
output shaft 218 1s supported for rotation within the differen-
tial case 250 by a bushing or bearing 256 located radially
between a portion of the differential case 250 and the first
output shatt 218, though other configurations can be used.
The differential gearset 252 can be configured to transmuit
rotary power between the differential case 250 and the first
and second output shaits 218, 220. In the example provided,
the differential gearset 252 includes a pair of side gears 258
and a pair of output gears 260 disposed within the differential
case 250. The side gears 258 can be coupled for rotation with
the differential case 250 about the second axis 242 and
coupled for rotation relative to the ditlerential case 250 about
a cross pin 262. The cross pin 262 can be disposed about a
third axis 264 that can be generally perpendicular to the
second axis 242. The output gears 260 can be meshingly
engaged with the side gears 258 and configured to rotate
about the second axis 242. The first output shait 218 can be
drivingly coupled to one of the output gears 260 and can be
coupled for common rotation therewith. The first output shaft
218 can be drivingly coupled to one of the rear wheels 42
(FIG. 1). The second output shait 220 can be dnvingly
coupled to the other of the output gears 260 and can be
coupled for common rotation therewith. The third output
shaft 222 can be drivingly coupled to the other one of the rear
wheels 42 (FIG. 1).

The second clutch 48 can be selectively operated to trans-
mit rotary power from the second output shatt 220 to the third
output shait 222. In the particular example provided, the
second clutch 48 1s a friction clutch that 1s mounted co-axially
with the input member 214 and the differential assembly 216
about the second axis 242. The second clutch 48 can include
a clutch housing 310, an outer clutch plate carrier 312, an
inner clutch plate carrier 314, a plurality of first clutch plates
316, a plurality of second clutch plates 318, a biasing device
320, a piston 330, an apply plate 332, a pump 334, a pump
motor 336, and a reservoir 338. The clutch housing 310 can be
integrally formed with or partially formed by the housing 210
of the rear drive module 50 or can be separately formed and
mounted to the housing 210. In the example provided, the
clutch housing 310 1s separately formed from the housing 210
and 1ncludes a first wall or shell 350 and a second shell 352.
The first shell 350 can be mounted to the housing 210. The
first and second shells 350, 352 can be coupled together to
define a second cavity 356 including a clutch sump or second
sump 358. The second sump 338 can be located at a bottom of
the second cavity 356 and configured to hold a second volume
of the lubricant fluid. The first shell 350 can generally sepa-
rate the first cavity 226 from the second cavity 356 to gener-
ally separate the first sump 228 from the second sump 358.
The first shell 350 can also define a piston chamber 360 and
can partially define an annular cavity 362. The annular cavity
362 can be radially inward of the piston chamber 360 and can
extend between and be generally open to the first and second
cavities 226, 356. In the example provided, the annular cavity
362 1s defined by the first shell 350, a portion 364 of the input
member 214, and the second output shaft 220, though 1t 1s
understood that the annular cavity 362 can be defined by other
configurations of the mput member 214 and/or the second
output shatt 220, such as the construction disclosed 1n co-
pending U.S. application Ser. No. 14/464,029, the entire dis-
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6

closure of which 1s imncorporated herein by reference. In the
example provided, the bearing 244 1s disposed within the
annular cavity 362, radially between the portion 364 of the
input member 214 and the first shell 350 to support the input
member 214 for rotation relative to the first shell 350. In the
example provided, the bearing 244 1s a tapered roller bearing,
though other suitable types of bearings can be used. The
bearing 244 can be configured to allow lubricant fluid to pass
through the annular cavity 362 between the first and second
cavities 226, 356 and thus between the first and second sumps
228, 358.

The outer and 1nner clutch plate carriers 312, 314 and the
first and second clutch plates 316, 318 can be recerved 1n the
second cavity 356. One of the outer and 1nner clutch plate
carriers 312, 314 can be non-rotatably coupled to the third
output shait 222 and the plurality of first clutch plates 316.
The other of the outer and inner clutch plate carriers 312, 314
can be non-rotatably coupled to the second output shait 220
and the plurality of second clutch plates 318. In the particular
example provided, the outer clutch plate carrier 312 1s non-
rotatably coupled to the third output shait 222 and the plural-
ity of first clutch plates 316, while the mnner clutch plate
carrier 314 1s non-rotatably coupled to the second output shatt
220 and the plurality of second clutch plates 318. In the
particular example provided, the inner clutch plate carrier 314
and the second output shaft 220 are unitarily formed, though
other configurations can be used such as fasteners, splines, or
welds for example.

The mner clutch plate carrier 314 and the second output
shaft 220 can be supported within the clutch housing 310 for
rotation relative thereto by a bushing or bearing 366. In the
example provided the bearing 366 1s located radially between
the second output shaft 220 and the portion 364 of the mput
member 214. In the example provided, the portion 364 of the
input member 214 1s radially between bearing 244 and bear-
ing 366 and bearings 244 and 366 are generally axially
aligned, though other configurations can be used.

In the example provided, the outer clutch plate carrier 312
includes a set of interior splines 368 that are meshingly
engaged with a set of exterior splines 370 formed on the third
output shatt 222 to non-rotatably couple the third output shaft
222 and the outer clutch plate carrier 312. The outer clutch
plate carrier 312 can be supported for rotation relative to the
inner clutch plate carrier 314 by a bearing 372 disposed
radially between the mner and outer clutch plate carriers 312,
314, and the third output shaft 222 can be supported for
rotation relative to the clutch housing 310 by a bearing 374
disposed radially between the third output shaft 222 and the
second shell 352, though other configurations can be used. A
seal 376 can be disposed radially between the third output
shaft 222 and the second shell 352, and axially outward of the
bearing 374. In the example provided, the seal 376 1s a radial
l1ip seal configured to retain tfluid within the second cavity 356
and 1nhibit debris from entering the second cavity 356 from
outside the clutch housing 310.

The second clutch plates 318 can be interleaved with the
first clutch plates 316 radially between the outer and 1nner
clutch plate carriers 312, 314 and configured to rotate through
the second sump 3358. The piston 330 can be received 1n the
piston chamber 360 and configured to translate along the
second axis 242. The piston 330 can be configured to move
within the piston chamber 360 between an extended position
and a retracted position relative to the plurality of first and
second clutch plates 316, 318. While schematically shown 1n
FIG. 2, the pump 334 can be mounted to the housing 210 or
the clutch housing 310 or can be remote from the housing 210
and clutch housing 310. The pump motor 336 can be a 2-way
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servo motor capable of running in forward and reverse and
can be drivingly coupled to the pump 334 to selectively oper-
ate the pump 334.

The pump 334 can be fluidly coupled to the reservoir 338
by a first pump conduit 378 and flmidly coupled to the piston
chamber 360 by a second pump conduit 380. In the example
provided, the second pump conduit 380 i1s defined by the
clutch housing 310. While schematically shown in FI1G. 2 the
first pump conduit 378 can also be defined by the clutch
housing 310 and/or the housing 210. The reservoir 338 can be
configured to hold a hydraulic fluid. The pump 334 can be
operated 1n a first mode to pump the hydraulic fluid 1n a first
direction to supply the hydraulic fluid from the reservoir 338
to the piston chamber 360 to move the piston 330 from the
retracted position to the extended position. The pump 334 can
be operated 1n a second mode to pump hydraulic fluid 1n a
second direction to selectively remove hydraulic fluid from
the piston chamber 360 to the reservoir 338 to move the piston
330 from the extended position to the retracted position.
While schematically shown in FIG. 2, the reservoir 338 can be
mounted to the housing 210 or the clutch housing 310. Alter-
natively, the reservoir 338 can be integrally formed with the
housing 210 or the clutch housing 310 or remote to the hous-
ing 210 and clutch housing 310. The reservoir 338 can also
include a vent (not shown) that can vent gasses to the atmo-
sphere or another part of the rear drive module 30 for
example.

The apply plate 332 can be disposed in the second cavity
356 between the piston 330 and the plurality of first and
second clutch plates 316, 318. The piston 330 can be config-
ured to translate the apply plate 332 along the second axis 242
to selectively engage the first and second clutch plates 316,
318 to compress the first and second clutch plates 316, 318
against one another so that the second clutch 48 can transmit
rotary power between the second and third output shatts 220,
222. It will be appreciated that the second clutch 48 can be
configured to not transmit rotary power between the second
and third output shatts 220, 222 when the piston 330 is 1n the
retracted position. The second clutch 48 can also be config-
ured to transmit various levels of torque by varying the posi-
tion of the piston 330 relative to the first and second clutch
plates 316, 318. The apply plate 332 can be biased toward the
piston 330 by the biasing device 320. The biasing device 320
can be any type of device suitable for biasing the apply plate
332 toward the piston 330, such as a spring for example. The
biasing device 320 can bias the piston 330 toward the
retracted position.

The filter 224 can be disposed within the annular cavity 362
coaxial with the second axis 242 and can be configured to
permit lubricant fluid to pass through the filter 224 between
the first and second cavities 226, 356, while inhibiting solid
particulates from passing between the first and second cavi-
ties 226, 356. In the particular example provided, the filter
224 can contact an inner surface 384 of the first shell 350 and
an outer surface 386 of the second output shait 220 to span
radially across the annular cavity 362, though other construc-
tions can be used. In another example not specifically shown,
the filter 224 can contact and span between the first shell 350
and the portion 364 of the input member 214. The interfaces
between the filter 224 and the inner surface 384 and the outer
surface 386 can be configured to form a seal suificient to
inhibit solid particulates from passing between the filter 224
and the first shell 350 and the second output shatt 220, though
the interfaces do not need to prevent liquid transier therebe-
tween. The filter 224 can be axially between the bearing 244
and the second sump 358 to inhibit particulates from the
second sump 358 from contacting the bearing 244.
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With additional reference to FIGS. 3 and 4, the filter 224 1s
shown 1n greater detail. The filter 224 can include the first
body 410, at least one filter element or screen 414, and a
second body or seal element 418. In the example provided,
the first body 410 1s formed of a stamped piece of metal, such
as steel or aluminum, though other constructions or materials
can be used. The first body 410 can be an annular shape
disposed circumierentially about an axis 420 and can include
an flange 422, a wall 426, and a flange lip 430. The flange 422
can be generally cylindrical and can have an outer surface 434
that can define the outer circumierence of the filter 224. The
outer surface 434 can have a maximum diameter that 1s
greater than the diameter of the inner surface 384 such that the
flange 422 and the first shell 350 have an interference fit when
the filter 224 1s positioned as shown 1n FIG. 2. The flange 422
can be non-rotationally coupled to the filter 224 and to the first
shell 350, such as by friction between the outer surface 434
and the 1nner surface 384 for example.

The flange lip 430 can extend radially inward from a front
side 438 of the flange 422. The wall 426 can extend radially
inward from a back side 442 of the flange 422. In the example
provided, the flange lip 430 and wall 426 are generally per-
pendicular to the flange 422, though other configurations can
be used.

The wall 426 can have a generally disc shape having a
forward face 446 and a rear face 450 can define at least one
aperture 4354 that extends axially through the wall 426
between the forward face 446 and rear face 450. In the
example provided, the wall 426 includes an outer ring 458, an
inner ring 462, and six spokes 466 that extend radially
between the outer and inner rings 438, 462 to define six
arcuate shaped apertures 454 that are circumierentially
spaced about the wall 426, though other configurations can be
used.

The filter element 414 can span or cover each of the aper-
tures 454 and can be configured to permit lubricant tfluid to
flow between the first and second sumps 228, 358 through the
apertures 434 while preventing solid particulates from pass-
ing through the apertures 454. In the example provided, the
filter element 414 1s a mesh screen structure that can inhibat
solid particulates greater than the size of the mesh. In the
particular example provided, the mesh size can generally be
between 50 um and 200 um, such as 150 um for example,
though other mesh sizes can be used. The filter element 414
can be formed of any suitable material, such as being con-
structed of a metal wire mesh or plastic mesh for example. It
1s understood that the filter element 414 can be constructed of
a porous material, other than a mesh screen, that 1s configured
to permit fluid tlow while blocking solid particulates. The
filter element 414 can be a single, annular shaped sheet over-
laid on the forward or rear face 446, 450 of the wall 426 to
cover the six apertures 454 and the six spokes 466. In the
particular example provided, the filter element 414 1s overlaid
on the rear face 450. In an alternative construction, not spe-
cifically shown, individual filter elements can be used,
wherein each filter element can be configured to cover a
respective one of the apertures 454.

The seal element 418 can include a flex arm 470, an outer
section 474, a lip 478, and a biasing member 482. The tlex
arm 470, outer section 474, and lip 478 can be formed of a
molded plastic or elastomeric material. In the example pro-
vided, the flex arm 470, outer section 474, and lip 478 are a
unitarily formed molded piece, though other constructions
can be used. The flex arm 470 and lip 478 can be constructed
similar to the flex arms and lips of radial shait seals com-
monly known 1n the art, though other constructions can be
used. The flex arm 470 and l1p 478 can be coupled to the inner




US 9,163,715 B2

9

ring 462 and can extend radially inward from the inner ring
462 and circumierentially about the axis 420 such that one or
both of the flex arm 470 and lip 478 can form the radially
innermost portion the filter 224. The flex arm 470 can have a
first end 486 proximal to the mner ring 462 and can extend
axially outward from the forward face 446 of the inner ring
462 to a second end 488 that is distal to the inner ring 462.

The second end 488 can define a sealing edge 490 and a
groove 494. The sealing edge 490 can extend radially inward
of the first end 486 and the surrounding areas of the second
end 488. The sealing edge 490 can have an inner diameter that
1s less than an outer diameter of the outer surface 386 (F1G. 2)
ol the second output shaft 220 (FIG. 2) such that the second
end 488 of the flex arm 470 and the second output shait 220
have an interference it when the filter 224 1s positioned about
the second output shait 220 as shown 1n FIG. 2. The flex arm
470 can be a resilient material such that the flex arm 470
biases the sealing edge 490 radially inward and into contact
with the outer surface 386 (FIG. 2) when the {filter 224 1s
positioned as shown in FIG. 2. The groove 494 can extend
circumierentially about the second end 488 and can be dis-
posed radially outward of the sealing edge 490. The biasing,
member 482 can be received in the groove 494 and can extend
circumierentially about the second end 488 within the groove
494. The biasing member 482 can bias the second end radially
inward. In the example provided, the biasing member 482 1s
a coil spring commonly called a compression garter spring,
though other constructions can be used.

The lip 478 can extend at an angle radially mmward and
axially outward from the first end 486 of the flex arm 470 1n
the opposite axial direction as the flex arm 470. The lip 478
can extend axially outward of the rear face 450 of the wall
426. The lip 478 can have an mner diameter that 1s less than
the outer diameter of the outer surface 386 (FIG. 2) of the
second output shatt 220 (FIG. 2) such that the lip 478 and the
second output shait 220 have an interference it when the filter
224 15 positioned about the second output shatt 220 as shown
in FIG. 2. The lip 478 can be formed of a resilient material
such that the lip 478 1s biased radially inward and 1nto contact
with the outer surface 386 (FIG. 2) when the filter 224 1s
positioned as shown in FIG. 2. In an alternative configuration
not specifically shown, instead of the lip 478, a second tlex
arm (not shown) and second biasing member (not shown) can
beused. The second tlex arm can be similar to the tlex arm 470
but can extend axially from the rear face 450 1n the opposite
axial direction as the flex arm 470. The second biasing mem-
ber can be similar to biasing member 482 and can be received
in a groove (not shown) of the second flex arm that 1s similar
to groove 494.

The outer section 474 can extend radially outward from the
flex arm 470 and the lip 478 along the forward and rear faces
446, 450 of the mner ring 462. In the particular example
provided, the filter element 414 1s positioned on the rear face
450 and the outer section 474 of the seal element 418 can then
be molded to the first body 410 such that the outer section 474
1s molded over the filter element 414 and the rear face 450 to
secure the screen to the first body 410. The outer section 474
can cover the rear face 450 of the inner ring 462, spokes 466,
and the outer ring 462. In the particular example provided, the
upper section does not extend radlally outward to cover the
entire forward face 446 of the inner ring 462, though other
configurations can be used. It 1s understood that the filter
clement 414 could alternatively be positioned on the forward
face 446 and the outer section 474 could similarly be molded
over the filter element 414 and the forward face 446. In an
alternative construction not specifically shown, the outer sec-
tion 474 can also extend beyond the wall 426 and over the
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flange 422 of the first body 410 such that the outer section 474
can extend between the outer surface 434 and the 1nner sur-
face 384 (FI1G. 2) of the first shell 350 (FIG. 2) such that the
outer section 474 forms the seal with the inner surface 384
(FI1G. 2).

In operation, the filter 224 can permit a common lubricant
fluid to be used 1n the first and second sumps 228, 358. The
fluid can be free to flow through the annular cavity 362
between the first and second sump 228, 358 without particu-
lates passing between the first and second sumps 228, 358.
The bearing 244 can be configured to pump the lubricant fluid
from the first sump 228 to the second sump 3358 through the
annular cavity 362 and the filter 224. A clutch evacuation
system (not shown), such as one of the clutch evacuation
systems disclosed 1n co-pending U.S. application Ser. No.
14/464,029 for example, can be used to move lubricant tluid
between the first and second sumps 228, 358.

The foregoing description of the embodiments has been
provided for purposes of illustration and description. It 1s not
intended to be exhaustive or to limit the disclosure. Individual
clements or features of a particular embodiment are generally
not limited to that particular embodiment, but, where appli-
cable, are interchangeable and can be used 1n a selected
embodiment, even 1 not specifically shown or described. The
same may also be varied 1n many ways. Such variations are
not to be regarded as a departure from the disclosure, and all
such modifications are intended to be included within the
scope of the disclosure.

Example embodiments are provided so that this disclosure
will be thorough, and will fully convey the scope to those who
are skilled in the art. Numerous specific details are set forth
such as examples of specific components, devices, and meth-
ods, to provide a thorough understanding of embodlments of
the present disclosure. It will be apparent to those skilled in
the art that specific details need not be employed, that
example embodiments may be embodied 1n many different
forms and that neither should be construed to limit the scope
of the disclosure. In some example embodiments, well-
known processes, well-known device structures, and well-
known technologies are not described in detail.

The terminology used herein 1s for the purpose of describ-
ing particular example embodiments only and 1s not intended
to be limiting. As used herein, the singular forms ““a,” “an,”
and “the” may be intended to include the plural forms as well,
unless the context clearly indicates otherwise. The terms
“comprises,” “‘comprising,” “including,” and “having,” are
inclusive and therefore specily the presence of stated fea-
tures, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, integers, steps, operations, elements,
components, and/or groups thereof. The method steps, pro-
cesses, and operations described herein are not to be con-
strued as necessarily requiring their performance 1n the par-
ticular order discussed or illustrated, unless specifically
identified as an order of performance. It 1s also to be under-
stood that additional or alternative steps may be emploved.

When an element or layer 1s referred to as being “on
“engaged to,” “connected to,” or “coupled to” another ele-
ment or layer, 1t may be directly on, engaged, connected or
coupled to the other element or layer, or intervening elements
or layers may be present. In contrast, when an element 1s
referred to as being “directly on,” “directly engaged to,”
“directly connected to,” or “directly coupled to” another ele-
ment or layer, there may be no intervening elements or layers
present. Other words used to describe the relationship
between elements should be interpreted 1n a like fashion (e.g.,

“between” versus “directly between,” “adjacent” versus
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“directly adjacent,” etc.). As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

Although the terms first, second, third, etc. may be used
herein to describe various elements, components, regions,
layers and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these terms.
These terms may be only used to distinguish one element,
component, region, layer or section from another region,
layer or section. Terms such as “first,” “second,” and other
numerical terms when used herein do not imply a sequence or
order unless clearly indicated by the context. Thus, a first
clement, component, region, layer or section discussed below
could be termed a second element, component, region, layer
or section without departing from the teachings of the
example embodiments.

Spatially relative terms, such as “imner,” “outer,”
“beneath,” “below,” “lower,” “above,” “upper,” and the like,
may be used herein for ease of description to describe one
clement or feature’s relationship to another element(s) or
teature(s) as illustrated 1n the figures. Spatially relative terms
may be intended to encompass different orientations of the
device 1n use or operation in addition to the orientation
depicted 1n the figures. For example, 11 the device in the
figures 1s turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the example
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

What 1s claimed 1s:

1. A power transmitting device comprising;:

a housing having a first wall, the housing defining a first
sump and a second sump spaced apart from the first
sump by the first wall;

a tluid recerved 1n the first and second sumps;

a first member received 1n the housing and configured for
rotation relative to the housing;

a second member received 1n the housing and configured
for rotation relative to the housing, the second member
being meshingly engaged with the first member and
configured to rotate through the first sump;

a clutch assembly including a plurality of first clutch plates
and a plurality of second clutch plates interleaved with
the plurality of first clutch plates, the first and second
clutch plates being configured to rotate through the sec-
ond sump;

a third member having an outer surface, the third member
being drivingly coupled to the second member and the
first clutch plates, the outer surface and the first wall
defining an annular cavity that fluidly couples the first
and second sumps; and

a filter disposed about the third member and received 1n the
annular cavity, the filter including:

a second wall extending radially between the first wall
and the outer surface of the third member, the second
wall defiming at least one aperture extending axially
through the second wall;

an outer portion coupled to the second wall and 1n seal-
ing contact with the first wall;

an 1mnner portion coupled to the second wall and 1n seal-
ing contact with the outer surface of the third member;
and

at least one filter element spanning the at least one aper-
ture, the filter element being configured to permit fluid
commumnication of the fluid between the first and sec-
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ond sumps through the at least one aperture and to
inhibit passage of solid particulates.
2. The power transmitting device of claim 1, wherein the
inner portion includes an arm having a first end and a second
end, the first end being coupled to the second wall, the arm
extending freely 1n a first axial direction from the first end to
the second end, the second end being 1n sealing contact with
the outer surface of the third member.
3. The power transmitting device of claim 2, wherein the
filter includes a biasing member and the second end of the arm
defines a groove, the groove extending around an outer cir-
cumierence of the second end, the biasing member being
disposed within the groove and biasing the second end radi-
ally imnward.
4. The power transmitting device of claim 2, wherein the
inner portion includes a lip member, the lip member extend-
ing radially inward from the second wall and extending 1n a
second axial direction that 1s opposite the first axial direction,
the lip member being 1n sealing contact with the outer surface
of the third member.
5. The power transmitting device of claim 2, wherein the
outer portion extends axially from the second wall in the first
axial direction.
6. The power transmitting device of claim 1, wherein the at
least one aperture includes a plurality of apertures circumfier-
entially spaced about the second wall.
7. The power transmitting device of claim 6, wherein the
filter element has an annular shape, the filter element abutting
a first side of the second wall and spanning each of the
apertures.
8. The power transmitting device of claim 7, wherein the
filter includes a cover portion coupled to the second wall, the
filter element being disposed axially between the cover por-
tion and the first side of the second wall.
9. The power transmitting device of claim 1, wherein the
filter element 1s a mesh having a mesh size less than or equal
to 200 um and configured to 1nhibit passage of solid particu-
lates greater than the mesh size through the at least one
aperture.
10. A power transmitting device comprising;
a housing having a first wall, the housing defining a first
sump and a second sump that 1s spaced apart from the
first sump by the first wall;
a fluid received 1n the first and second sumps;
a first member recerved 1n the housing and configured for
rotation relative to the housing;
a second member meshingly engaged with the first mem-
ber and configured to rotate through the first sump;
a clutch assembly having a plurality of first clutch plates
and a plurality of second clutch plates that are inter-
leaved with the first clutch plates, the first and second
clutch plates being configured to rotate through the sec-
ond sump;
a third member having an outer surface and being drivingly
coupled to the second member and the plurality of first
clutch plates, the outer surface and the first wall defining,
an annular cavity that fluidly couples the first and second
SUmps;
a {ilter disposed about the third member and received in the
annular cavity, the filter including;:
an outer portion 1n sealing contact with the first wall;
an inner portion 1n sealing contact with the outer surface
of the third member:

a plurality of spokes extending radially between the
outer and inner portions; and

at least one filter element spanning between the plurality
of spokes, the filter element being configured to per-
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mit fluid communication of the fluid between the first
and second sumps and to inhibit passage of solid
particulates between the first and second sumps.

11. The power transmitting device of claim 10, wherein the
inner portion includes an mner ring and an arm, the inner ring
being disposed about an mner circumierence of the spokes,
the arm having a first end coupled to the mner ring, the arm
extending freely 1n a first axial direction from the first end to
a second end, the second end being 1n sealing contact with the
outer surface of the third member.

12. The power transmitting device of claim 11, wherein the
filter includes a biasing member and the second end of the arm
defines a groove, the groove extending around an outer cir-
cumierence of the second end, the biasing member being

disposed within the groove and biasing the second end radi-
ally mnward.

13. The power transmitting device of claim 11, wherein the
inner portion includes a resilient lip, the resilient lip extend-
ing radially imnward from the mner ring and extending in a
second axial direction opposite the first axial direction, the
resilient lip being 1n sealing contact with the outer surface of
the third member.

14. The power transmitting device of claim 11, wherein the
outer portion includes an outer ring and a flange, the outer ring
being disposed about an outer circumierence of the spokes,
the flange extending axially from the outer ring in the first
axial direction and 1n sealing contact with the first wall.

15. The power transmitting device of claim 10, wherein the
at least one filter element has an annular shape, the filter
clement spanning across a {irst side of each of the plurality of
spokes.

16. The power transmitting device of claim 135, wherein the
inner portion includes a cover portion that 1s formed over the
filter element and the first side of the spokes to couple the
filter element to the spokes.

17. The power transmitting device of claim 10, wherein the
filter element 1s a mesh having a mesh size less than or equal
to 200 um and configured to 1nhibit passage of solid particu-
lates greater than the mesh size between the spokes.

18. A power transmitting device comprising;:

an 1put pimon configured for rotation about a first axis;

a housing having a first wall and defiming a first cavity and

a second cavity that 1s separated from the first cavity by
the first wall;

a fluid recerved 1n the first and second cavities;

an 1mmput member being recerved 1n the first cavity and

configured for rotation about a second axis, the 1nput
member being meshingly engaged with the input pinion;

a first output member and a second output member;
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a differential including a differential case and a differential
gearset, the differential case being configured to be driv-
ingly coupled to the input member, the differential gear-
set being configured to transmit rotary power between
the differential case and the first and second output
members;

a clutch assembly being received in the second cavity and
including a plurality of first clutch plates and a plurality
of second clutch plates interleaved with the plurality of
first clutch plates;

an intermediate member being recerved through the first
wall and having an outer surface, the intermediate mem-
ber being configured for rotation relative to the housing
about the second axis and being drivingly coupled to the
input member and the plurality of first clutch plates, the
outer surface of the intermediate member and an 1nner
surface of the first wall defining an annular cavity that
flmadly couples the first and second cavities;

a filter recerved 1n the annular cavity and including:

a first body, the first body having a disc and a flange, the
disc defining a first aperture and a second aperture.
The intermediate member being received through the
first aperture, the second aperture being radially
between the first aperture and the flange and extend-
ing axially through the disc, the flange extending from
the disc 1n a first axial direction and configured to
form a seal with the inner surface of the first wall;

a filter element spanning the second aperture, the filter
clement being configured to permit fluid communica-
tion of the fluid between the first and second cavities
through the second aperture and to mhibit passage of
solid particulates between the first and second cavi-
ties; and

a second body, the second body coupled to the disc and
configured to form a seal with the outer surface of the
intermediate member.

19. The power transmitting device of claim 18, wherein the
second body includes an iner portion and an outer portion,
the inner portion extending radially inward from the disc to be
in sealing contact with the outer surface of the intermediate
member, the outer portion extending radially outward from
the inner portion and encapsulating the filter element between
the outer portion and the disc.

20. The power transmitting device of claim 18, wherein the
second body includes an arm having a first end proximal to
the disc, the arm extending freely 1n the first axial direction
from the first end to a second end, the second end being 1n
sealing contact with the outer surface of the intermediate
member.
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